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Purpose/Objective: To evaluate the effect of thoracic 
immobilization on patient positioning and compare effects on 
clinical outcomes. 
Materials and Methods: Patients with lung or oesophageal 
cancer receiving curative intent thoracic radiotherapy were 
randomized to no immobilization (control) or to 
immobilization from 2001– 2008. The control group were 
positioned with a head rest and sponges to support the arms 
and shoulders. The group randomized to immobilization were 
positioned with either a vac-bag and T-bar handgrip system 
or a 'chest jig' which uses adjustable velcro bands to support 
the arms and elbows as well as adjustable handgrips. 
Orthogonal treatment verification images (TVI) were acquired 
on one or all of the first three days of treatment and weekly. 
The study investigators were blinded to the assigned 
immobilization during data collection. 
Results: 77 patients were randomized to the control arm and 
75 patients randomized to immobilization. The median 
number of TVI taken per patient was 7 (range 1-14). The 
median follow-up was 75 months. The mean deviation of the 
isocentre position from simulation to treatment was 7.1 mm 
in both the control and immobilized groups, with maximum 
isocentre deviations 29 mm and 25 mm in the control and 
immobilized groups respectively. 49.2% of patients in the 
control arm did not have any isocentre deviations > 10 mm, 
while 52.3% of the immobilized arm did not have deviations > 
10 mm (p= 0.59). Permanent isocentre moves were made in 
46.8% of the control group and 22.7% of the immobilized 
group which was statistically significant (p< 0.01). There was 
no difference in local failure between groups. Local failure 
occurred in 22.1% of the control group and 30.7% of the 
immobilized arm (p=0.23). There was no difference in median 
overall survival (OS) 18.4 versus 27.0 months in the control 
and immobilized groups respectively (p=0.08). 
Conclusions: In this randomized study assessing thoracic 
immobilization, immobilization did not have an effect in 
mean isocentre position from simulation to treatment in 
patients undergoing thoracic radiotherapy. However, 
immobilization did reduce patients requiring permanent 
isocentre moves. The maturity of the data provided robust 
measurements on clinical outcomes and there was no effect 
on local failure or OS.  
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Purpose/Objective: To investigate the interobserver and 
intraobserver variability among physicians in defining the 
lumpectomy cavity (LC) after conservative breast surgery. 
Materials and Methods: Thirty-five patients after breast 
conserving surgery with placement of more than 5 surgical 
clips at lumpectomy underwent 4D-CT simulation scans. The 
LC was delineated on the end expiration (T50) scan. The data 
were then stratified according to CVS, CT slice thickness and 
surgical clips number. The dice similarity coefficient (DSC), 
interobserver and intraobserver variability (Δintra and Δinter) in 
different groups were evaluated and compared. 
Results: LC size, CVS and the number of surgical clip, none of 
these variables were found to be significantly related to 
intraobserver variability (P>0.05). There was no correlation 
between the CT slice thickness and the interobserver 
variability (Δinter, DSCinter) in the definition(rinter (r=-0.485). 
The DSCinter improved significantly as the LC volume increased 
(t=-2.343, P=0.025), and decreased Δinter (t=2.796, P=0.009). 
DSCinter was found to be significantly increased if patients 
with CVS 3–5 vs. only CVS 1-2 (t=-3.051, P=0.004), and DSCinter 
was positively correlated with CVS with a correlation 
coefficient of 0.451. The use of 7-9 surgical clips have no 
improvement in decreasingΔinter or increasing DSCinter(t=-
1.440,0.223; P=0.159,0.825). 
Conclusions: Even patients who were implanted more than 
five surgical clips were found to have an improvement in LC 
delineation with a higher CVS value and bigger LC. The use of 
surgical clips more than 6 were not significantly improved the 
delineation of LC, and five to six surgical clips are likely to be 
adequate delineate the LC. 
    
PO-1085   
Comparison of clinical-radiological information in 
contouring rectal boost 
E. Jimenez1, P. Mateos2, J. Pardo1, J.C. Font2, S. 
Montemuiño3, I. Ortiz3, I. Alastuey1, A. Mena1, S. Sabater4 
1Hospital Universitari Son Espases, Radiation Oncology 
Departament. Palma Health Research Institute (IdisPa), 
Palma de Mallorca, Spain  
2Hospital Universitari Son Espases, Medical Physics 
Departament, Palma de Mallorca, Spain  
3Hospital Universitari Son Espases, Radiation Oncology 
Departament, Palma de Mallorca, Spain  
4Complejo Hospitalario Universitario de Albacete, Radiation 
Oncology Departament., Albacete, Spain  
 
Purpose/Objective: In rectal cancer, higher total doses could 
improve outcomes. However, tumor location in the planning 
CT is challenging due to the low soft tissue contrast. Our goal 
was to compare the different tests of rectal cancer (MRI, 
planning CT and colonoscopy) and digital rectal examination 
(DRE) and assess the degree of agreement between them. 
Materials and Methods: We reviewed imaging and planning 
data of 30 patients with locally advanced rectal cancer 
(Stage II-III). Planning CT slices were 0,5 cm thick, anal 
sphincter was marked and GTV was contoured according to 
the clinical-radiological information. All volumes were 
contoured by the same radiation oncologist and the DRE was 
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performed by the same team of surgeons. Colonoscopy and 
MRI were reported by gastroenterologists and radiologists. 
The tumors were divided into subgroups according to their 
distance from the anal margin: high (10 to 15 cm from the 
anal verge), medium (5 to 9,9 cm) and low tumors (0 to 4,9 
cm). The significant differences were evaluated by the 
Wilcoxon signed-rank test. 
Results: CT-MRI concordance according to distance from anus 
was analyzed. Most of cases this distance differs and only in 
10% of cases both distances are similar. However, values are 
close, and 50% of cases CT and MRI only differ less than 2 cm. 
When patients were further divided into subgroups according 
to distance from anus, a greater concordance was found for 
low tumors (mean difference: 1,3 cm) than higher tumors 
(mean difference 4,9 cm) Table 1. DRE were correlated with 
colonoscopy, MRI and planning CT. A high correlation 
between DRE and colonoscopy was observed, 58,3% of cases 
agreed, and the major difference between the two methods 
was only 2 cm. Differences were larger between DRE and 
planning CT (mean: 1,1 cm ± 0,7 cm), and between DRE and 
MRI (mean: 1,7 cm ± 1,2 cm). 
  
 
Conclusions: Location of the rectal tumor and the tumor 
distance from the anal margin according different clinical-
radiological tests usually do not agree, so it is important to 
integrate all available information when contouring tumor 
boost. However, the more distal rectal tumors are where 
clinical and radiological measurements are more consistent. 
In the future, RT based on MRI which offers better soft tissue 
visualization could solve this problem. 
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Purpose/Objective: Several CT-scan strategies have been 
used in the treatment planning process to account for tumor 
motion in lung cancer patients. The scan technique which 
allows the smallest safety margin to compensate for tumor 
motion, may enable dose escalation aimed to improve local 
tumor control. The purpose of this study is to compare the 
target volume based on the currently used slow scan with 
target volumes based on the 4DCT and Active Breathing 
Control (ABC) CT-scan. In addition, we determined whether 
patients could tolerate these three scan techniques. 
Materials and Methods: Five patients with early stage Non 
Small Cell Lung Cancer (NSCLC) underwent a slow CT-scan, 
4DCT-scan and ABC CT-scan. The slow CT scan consisted of 7 
fused CT-scans taken at a random time during free-breathing. 
An internal target volume (slow ITV) was determined by 
encompassing the tumor position on these seven fused CT-
scans. The 4DCT-scan was obtained using the Philips 
Pulmonary Toolkit. Three target volumes were determined 
based on the 4DCT-scan: 
 
1. 4DCT ITV; 
2. the midventilation gross tumor volume (MidV GTV); 
3. the maximum intensity projection (MIP ITV). 
The 4DCT ITV was obtained for each patient by contouring 
the tumor in the 10 respiratory breathing phase bins. To 
obtain the MidV GTV, an in-house developed software 
program (Matlab) was used to calculate the time averaged 
tumor position during the breathing cycle. The MidV GTV is 
the tumor volume delineated on the respiratory phase bin 
closest to this calculated average position. The MIP is 
determined by evaluating the voxels in the 4DCT-scan and 
includes the voxels with the maximum CT number (HU). 
Finally, the ABC CT-scan was obtained using the Active 
Breathing Control device to obtain a single 3D breath-hold 
CT-scan without motion artefacts. The ABC GTV was 
determined by contouring the tumor on the ABC CT-scan (75% 
of the moderate deep inspiration). 
To avoid interobserver differences, all CT-scans were 
contoured by one radiation oncologist.  
The target volume of the slow CT-scan (slow ITV) was 
compared to the target volumes of the 4DCT-scan (4DCT ITV, 
MidV GTV and MIP ITV) and the target volume of the ABC CT-
scan (ABC GTV). 
Results: The target volume was reduced on average by 22% 
(SD 24%) for the 4DCT ITV, 61% (SD 12%) for the MidV GTV, 
45% (SD 10%) for the MIP ITV and 67% (SD 19%) for the ABC 
GTV (table 1). Figure 1 represents an example of target 
volume reduction of the three scan techniques. 
Four of the five patients tolerated all three scan techniques. 
One patient was not able to hold his breath for the ABC CT-
scan. 
Target volume reduction compared with Slow ITV  
MIP ITV 4DCT ITV  MidV GTV ABC GTV 
pat 1 38% -12% 60% 76% 
pat 2 40% 37% 70% 77% 
pat 3 55% 50% 74% 77% 
pat 4 35% 8% 59% 39% 
pat 5 55% 25% 42% 
Mean  45% 22% 61% 67% 
SD 10% 24% 12% 19% 
